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THE THERMAL AND PHOTOCHEMICAL REACTIONS OF 3H-1, Z-DJAZEPINES 

A NEW VARIATION ON THE DIAZEPINE-PYRAZOLE REARRANGEMENT 
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We have recently reported two varrations of the new rearrangement between 3H-1, Z- 

benzodrazepmes and pyrazoles which formally mvolves a 1, 3-shift of the awe-group Benzo- 

dlaaepmes of type (la), with no hydrogen atom attached to the mrgratlon terminus, undergo 

both heat and light Induced reversible mterLonverslon wth 3-vmylmdazoles (2a) 
1 

In the 

thermal reactron at 130°C In hexadecane the equlllbrlum favours the mdazole (kl/kZ = 2 0) 

for (la, R q Ph) It has also been shown that slmllar 1, 2-benzodlazepntes (lb) whrch do 

have hydrogen attached to the 5-posltlon undergo rrreverslble photochemlcal ring contractron 

to grve lH-mdazoles2 (3), presumably vra (2, R = H) which aromatises by a proton shift 
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a, R=k, R’R’= -(Ck$); 
b; R-H 

Another variant of this 1 earrangcment, rrreverslble XI the opposite direction, 1s 

3 
the thermal rmg expansion of the 31-l”pyrazoles (4) to the benzodlazepmes (5) 
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Agam It appears that the primary rearrangement product 1s converted to a more stable 

isomer by a facile hydrogen mlgratlon, so drlvmg the reactlon to the rxght. 

In v1e.w of these reactions It was of Interest to examine the rearrangement potential 

of the recently syntheslsed 3I-J-1, 2-dlazepmes 4 (6) and it was found that the thermal and 

photochemlcal reactlons take quite different paths. When heated at llO”-130° the diaze- 

pines (ba, b) contracted to the lH_-pyrazoles (8) apparently by three consecutive rearrange- 

6 7 

a, R’:R~:CH~ 

b, R’=H, R2= CH, 

8 (a) 53% 

@ 40% 

The initial rrng contraction parallels the (1) to (2) conversion above and 1s followed by a 

[ 1, 5] migration of the vmyl group and then by a hydrogen shift The second step 1s the 

first report of the shift of a vmyl group In a thermal van Alphen-Huttel rearrangement 

That the vinyl group migrates m preference to the methyl group 1s consistent with earlier 

reports of the relatively high mobility of vinyl groups m sIgmatropIc shifts The last step 

reflects the well known mstabrlity of 4-hydro-4H-pyrazoles relatzve to the aromatlc lH- - 

isomers In the rearrangement of lntermedlate (7), as m the thermal rearrangement of 

other 3H_-pyrazoles, 
3 

drrect [ 1, 5] group migration from the saturated carbon to the adJacent 

nitrogen does not occur, the alternatlve [l, 51 shift to carbon always seems to be preferred 

Smce the overall free energy change for the notional C to N shift, which would give an 

aromatlc pyrazole directly, would doubtless be greater than that for the observed C to C 

shift which gives the non-aromatic 4H-pyrazole, the preference for the latter must be due to 

kinetic factors, probably relatmg to more favourable orbital overlap 111 the transition state 

The rearrangement of the dlazepme (6~) 1s more complex and gives two pyrayoles 

(SC) and (10). The former IS derived m the usual way but the genesis of the latter most 

probably mvolves a [l, 51 hydrogen shift m the diazepme, giving (9), which precedes ring 

contraction and vmyl mtgratlon Attempts to syntheslse (9) or to detect it during the 

course of the pyrolysis have so far been unsuccessful but we have shown that (10) 1s also 

found (16%) m the decomposltlon of the tosylhydraeone salt (11) 

All the rearrangement reactions are accompanied by loss of nitrogen from the 

dlazeplnes to give hydrocarbons, e g methylphenylcyclopentadlene and its dlmer were 
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detected by mass spectrometry m the products from (bc), and hydrogenation of the 

hydrocarbon fraction gave 1-methyl-3-phenylcyclopentane (19%) The latter was also 

slm~larly obtalned from the decomposltlon of (11) 

All the pyrazole products were characterlsed by their spectra and analysis and by 

comparison of the properties of them hydrogenated derlvatlves with literature data or samples 

prepared by alternatwe routes 

It seems most likely that the general ring interconversion between dlazeplnes and 

pyrazoles proceeds stepwlse v_l mtermechates lxke (12) whxh can be wrltten as dipoles or 

dlradlcals, and that the nature of the fmal product depends on steric factors and on the 

capacity of the pyrazole or dlazepme to convert lrrevers&ly to a stable xomer 
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The w~termedlacy of dlazo-compounds supported by the formatlon of (10) from (11) and 

by trapplng experiments with trIbutylphosphlne which ~111 be dlscussed III the full report 

Unlike the photolsomerlsatlons of (la) to (2) and (lb) to (3) the light induced 

reactlons of (6) take a different path and parallel the reactions of lg-2, 3-benzodlazeplnes 
5 

III gwmg the [I, 21 dlazeto [4, I-aJpyrroles (13) III high yield. 
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